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expenditures for refinementa like back ventilation and intercepting traps between the house and the sewer. The trapping of ordinary fixtures does away with most of the possible dangers of sewer gas. There are plenty of traps which will give a reasonable degree of security against siphonage without back ventilation.
One of the best proofs that these conclusions are correct is the fact that the laborers engaged continually underground in the sewers of Pans, who are kept under strict observation, show no indication whatever that their work m sewer air has any effect on their health.
There are a few authentic cases of loss of life in this country due to sewer air. One of these is mentioned on page 5G9, and occurred near the outlet of the Los Angeles outfall sewer. Another happened in a gate chamber of the intercepting sewerage system in Syracuse and a third happened in 1906 in a dead end in San Francisco. In each case it is probable that the gases given off by the changes in the composition of the sewage, which are usually earned along within the sewage to a certain extent, were liberated and collected at the places where the accidents occurred. The actual composition of the gases varies with the character of the sewage but may include air, illuminating gas, vapor from gasoline, carbon monoxide, carbon dioxide, and methane in varying amounts. Such accidents as have occurred have been due to the presence of some of these gases and indicate that the same precautions should be observed in entenng manholes as are observed in entering wells, viz, the lowenng of a miner's light to be certain that the air is safe to breathe, and avoiding the use of a flame unless protected as in the miner's lamp The difficulties encountered from foul odors will be more in evidence at sewage treatment plants. The methods employed for controlling these by utilizing the gases formed are discussed in Vol. Ill
The movement of air in sewers is due to a number of causes, such as the difference in unit weight between the outer air and that in the sewers, the difference in elevation of the various openings between the sewers and the external air, the flowing of the water through the sewers which tends to move the air resting on the liquid, and the effect of the wind on the openings into the sewers, particularly the outlets of large sewers.
Theoretically, the most effective openings for ventilation should bo those in the manhole covers. The connections through which sewage and rainwater are delivered to the sewers from houses are likely to be filled from time to time by the discharges from those properties, while the traps used on many street inlets and catchbasins, if they are in proper condition, will be sealed by the water within them so that no air can enter or escape there.
The effect of the temperature inside and outside the sewers upon the ventilation of the latter usually depends upon moderate differences in